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Despite advances in imaging studies and preoperative screening for the extent of the
primary cancer involvement, the accurate extent of cancer such as the extracolonic
spread is frequently established at surgical field. Right colon cancer invading
adjacent organ is rare (11-28%), and only a few series have described adjacent
organ resection.
1-4 Although the right sided colon may invade various organs such as
right kidney, ureter, liver, or gallbladder, the direct invasions of duodenum or pan-
creatic head are often the culprit of significant morbidity that pose surgical challenge.
In such cases, it is the surgeon’s decision whether to resect the tumor en bloc with
possibility of cure or to regard the tumor as inoperable. Despite a large volume of
colon cancer resections performed around the world, very little information on the
mortality, morbidity, and outcome is available in this particular subset of patients-
right colon cancer with duodenal and/or pancreatic invasions. Hence, we undertook
this study to analyze clinical features and surgical outcome of en bloc resections of
right colon cancer which invaded directly duodenum and/or pancreatic head.
From September 1994 to September 2006, 3,484 patients were registered for
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Purpose: We undertook this study to analyze clinical features and surgical outcome of en bloc resections of the right
side colon cancer directly invading duodenum and/or pancreatic head. Materials and Methods: The records of all
patients who underwent en bloc resection of duodenum and/or pancreas for right colon cancers were analyzed
retrospectively. From September 1994 to September 2006, 1,016 patients underwent curative right hemicolectomy.
Nine patients (0.9%) had en bloc resection of a right side colon cancer with duodenum or pancreatic head invasion.
Results: The median operative time was 320 minutes (range, 200-420) and the median blood loss was 700 mL
(range, 100-2,000). The mean size of tumor was 6.6 cm (range, 3.2-10.7). The mean preoperative carcinoembryonic
antigen (CEA) was 10.6 ng/mL (range, 0.2-50.8). There was no 30 day perioperative mortality. The median disease-
free survival was 23.5 months [95% confidence interval (CI) 5.2-41.8] and the median overall survival was 28.1
months (95% CI 9.7-46.5). Conclusion: In patients with locally advanced right side colon cancer that directly
invades the duodenum or pancreas can be safely resected with curative potential with minimum morbidity and
mortality. Long term disease free survival can occur in a significant number of patients undergoing curative en bloc
resection in this particular subset of patients. 
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INTRODUCTION
MATERIALS AND METHODScolon carcinoma surgery database at Samsung Medical
Center. Of these patients, 1,016 patients underwent cura-
tive right hemicolectomy (29.2%). Ten patients (1.0%)
underwent bypass surgery due to unresectable cancer and
were excluded in the analysis. Nine patients (0.9%) had en
bloc resection of a right side colon cancer with duodenum
or pancreatic head invasion. The inclusion criterias were as
follows: 1) biopsy proven T4 cancer either to duodenum or
pancreas; 2) no evidence of M1 disease accompanied by
no signs of disseminated disease in preoperative imaging;
3) patients who were able to complete the radiological
follow-up at our institution; 4) patients with histologically
proven colon carcinoma; and 5) age ≥18 years. We exclud-
ed patients who had metastatic lesions affecting the pan-
creas rather than direct spread. All patients underwent
potential curative resections. The staging process was
based on the TNM classification proposed by the Ameri-
can Joint Committee of Cancer, 6
th edition.
5 Survival after
resection was estimated by the Kaplan-Meier method.
Nine patients with right sided colon cancer involving
duodenum (n = 5) and pancreas (n = 4) were treated during
the study period. The clinical details of these patients are
presented in Table 1. There were five men and 4 women
with a mean age of 48.0 years (range, 41-72). Five patients
presented with a mass or abdominal pain, whereas 3
patients presented with anemia. None of the patients pre-
sented with colon obstruction or cancer perforation neces-
sitating an emergency surgery. A preoperative abdominal
CT scan was done in all patients and detected duodenal or
pancreas infiltration in 6 (66.7%) of these patients. The
median operative time was 320 minutes (range, 200-420)
and the median blood loss was 700 mL (range, 100-2,000).
The mean size of tumor was 6.6 cm (range, 3.2-10.7). The
mean preoperative CEA was 10.6 ng/mL (range, 0.2-50.8).
Five patients underwent duodenectomy (55.6%) and four
patients (44.4%) underwent either pancreaticoduodenec-
tomy or pylorus preserving pancreaticoduodenectomy.
Pathologic examination of the specimen showed malig-
nant infiltration of the duodenum and pancreas in all cases.
None of the patients had positive resection margins. All
patients undergoing pancreaticoduodenectomy or pylorus
preserving pancreaticoduodenectomy had a standard
reconstruction. Four patients with duodenal infiltration
underwent duodenectomy with duodenojejunostomy. One
patient had duodenal reconstruction after resection with
primary transverse closure to avoid stenosis. There was no
30 day perioperative mortality. Two patients developed
post-operative ileus, which were successfully managed
during the course of primary admission. The median hos-
pital stay was 18 days (range, 15-35) for both duodenal
and pancreatic resections. 
Six patients received adjuvant chemotherapy with fluo-
rouracil and leucovorin with or without irinotecan or
oxaliplatin. Three patients had lymph node involvement.
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Table 1.Treatment Outcome of Advanced Right Colon Cancer Invading Duodenum Only
Age /
RH + D / PD N stage
Lymphatic Perineural Adjuvant Status
F / U Pattern of failure
gender invasion invasion chemotherapy (months)
F / 55 PD 0 No No FL DOD 18.8 Systemic relapse
M / 72 D 0 No No FL NED 111.6 No relapse
M / 64 D 0 No No No DOD 28.1 Systemic relapse
M / 46 PD 0 No No No NED 93.1 No relapse
F / 41 D 2 No No FOLFIRI DOD 12.9 Systemic relapse
M / 47 D 2 No No FOLFIRI NED 19.0 No relapse
F / 48 D 0 No No FOLFOX NED 17.0 No relapse
F / 48 PD 0 Present Present FOLFOX NED 11.3 No relapse
M / 67 PPPD 2 Present No No DOD 6.3 Systemic relapse
PD, pancreaticoduodenectomy; D, duodenectomy; PPPD, pylorus preserving pancreaticoduodenectomy; NED, no evidence of disease; DOD, dead of disease;
FL, 5-fluorouracil and leucovorin; FOLFOX, oxaliplatin plus 5-fluorouracil and leucovorin; FOLFIRI, irinotecan plus 5-fluorouracil and leucovorin.
RESULTS
Fig. 1.Overall survival (OS) (n = 9). CI, confidence interval.En Bloc Resection for Right Colon Cancer
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Of the nine patients, 4 patients developed recurrent diseases
in distant lymph nodes, lung and liver. One patient had
recurrence at surgical bed with multiple hepatic metastases.
After a median follow-up of 22.1 months, the disease-free
survival was 23.5 months [95% Confidence interval (CI)
5.2-41.8] and the median overall survival was 28.1 months
(95% CI 9.7-46.5) (Fig. 1). At this writing, five patients
were alive without any evidence of recurrence. 
Advanced cancers infiltrating to contiguous structures or
organs are not an infrequent finding at the time of operation
for right sided colon cancer. However, local tumor growth
into adjacent structures or organs does not necessarily
preclude a curative resection, but the surgeon is faced with
a “resection that is not standard and often requiring moment
to moment improvisation”.
6 A right hemicolectomy and en
bloc duodenectomy or pancreaticoduodenectomy repre-
sents a surgical challenge to the surgeon and an extreme
radical procedure to extirpate an advanced colon cancer. In
the past decade, more centers are doing pancreaticoduo-
denectomy for periampullary and pancreatic cancer with
low mortality.
7 However, there are very small case series
(Table 2) available regarding the resection of pancreas and
duodenum or both, which may be interpreted to suggest
that these specific procedures are rarely undertaken. 
Duodenal and pancreatic involvement from advanced
right colon can be difficult to define preoperatively. The
preoperative abdominopelvic CT scan imaging may
provide unreliable information regarding the prediction of
duodenal or pancreatic involvement by colon cancer.
8 In
this series, duodenal infiltrations were not preoperatively
detected in CT, but were identified during laparatomy in
three of nine patients. Thus, despite widely used preopera-
tive imaging such as CT scan, extracolonic spread is often
discovered at laparatomy for the first time.
Generally, it is extremely difficult to make a clear dis-
tinction between a direct tumor invasion and inflammatory
process. Retrospective studies show that histologic infiltra-
tion is demonstrated in only 55-70% of cases in which the
tumor is found to be adherent to the adjacent organs,
1,9-11
whereas the rest represents a tumor fixation with inflam-
matory adhesions. In our study, pathologic examinations
of the specimen confirmed tumor infiltrations in all cases,
concurring with surgeon’s intraoperative inspection. As in
others,
2 therefore, it is our recommendation to maintain
high index of suspicion of malignant infiltration for tumor
adherence to duodenum or pancreatic head during surgery
and to circumvent any possibilities of under treatment. One
study showed a high rate of early local recurrence, reaching
70-100% in patients who were not treated by en bloc
resection.
12 However, Fuks, et al.
13 reported 46% recurrence
rate in patients who were treated with en bloc resection. 
The prolonged survival of many patients undergoing
potential radical en bloc resection for advanced colon
cancer may be explained by the relatively low incidence of
regional lymph node metastases in these patients.
2,4,13-15
Although malignant invasion of the duodenum or pancreas
was confirmed all in current nine patients, only three
patients (33.3%) presented with lymph node metastases.
This might suggest that these tumors behave in a locally
aggressive manner rather than causing lymphatic or
hematogenous spread which are prominent prognostic
factors affecting recurrence and survival in colon cancer.
4,16
The number of patients in this series is too small to make
a definitive recommendation. However, it is our experience
that locally advanced right colon cancer that directly
invades the duodenum or pancreas can be safely resected
with cure potential with minimum morbidity and mortality.
Long term disease-free survival can occur in a significant
number of patients undergoing curative en bloc resection
in this particular subset of patients. 
Table 2. Results of Series Evaluating Outcomes in Patients with Duodenectomy or Pancreaticoduodenectomy for Advanced
Right Colon Cancer 
Median   Complication, 30-day mortality 
Number of 
Lead author n Dates of study
DFI, month (%) rate, (%)
patients with  
positive lymph node
Curley, et al.
1 12 1980 - 1993 42.0 3 (25) N / A 3
Koea, et al.
2 8 1986 - 1998 26.0 2 (25) 0 4
Kapoor, et al.
4* 11 1992 - 2004 54.0 2 (18.1) 0 6
Saiura, et al.
15 12 1957 - 2007 68.4 N / A N / A 5
Fuks, et al.
13 15 1988 - 2005 22.0 3 (20) 6.6 9
Current series 9 1994 - 2006 23.5 2 (22.2) 0 3
n, number; DFI, disease free interval; N/A, not available.
*Includes two patients with liver and stomach resection.
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